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(57) The disclosure provides a spectral interference
cancellation method, a spectral interference cancellation
system and a spectral interference cancellation device
for a dual-mode communication system. The method
comprises: a receiver receiving a spectral overlapping
signal, performing interference signal baseband demod-
ulation and interference signal reconstruction processing
on the spectral overlapping signal to reconstruct an in-
terference filtered signal, and performing interference
cancellation processing on the interference filtered signal
with the delayed spectral overlapping signal. The device
comprises: an interference cancellation module, an in-
terference signal baseband demodulation module and
an interference signal reconstruction module, wherein
the interference signal baseband demodulation module

is configured to demodulate out an interference base-
band signal according to a spectral overlapping signal;
the interference signal reconstruction module recon-
structs an interference filtered signal using the interfer-
ence baseband signal; the interference cancellation
module performs, using the interference filtered signal,
interference cancellation processing on the spectral
overlapping signal processed by a delay module, to ob-
tain a spread-spectrum filtered signal. The disclosure re-
duces loss of Signal-to-Noise Ratio (SNR) of useful in-
formation in a spread-spectrum signal during the process
of spectral interference processing, and improves the
system performance of a spread-spectrum signal receiv-
er.
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Description

TECHNICAL FIELD

[0001] The disclosure relates to digital signal processing in the field of mobile communication, and in particular to a
spectral interference cancellation device, a spectral interference cancellation system and a spectral interference can-
cellation method for a dual-mode communication system.

BACKGROUND

[0002] In future 4G times, 2G system, 3G system and Long Term Evolution (LTE) system would coexist for a long
time; with the more and more serious scarcity of spectrum resources, operators expect to deploy simultaneously Global
System for Mobile communication & Universal Mobile Telephone System (GSM & UMTS), GSM & Code Division Multiple
Access (GSM & CDMA), and GSM & LTE networks in a limited spectrum range, so as to improve spectrum utilization
rate to the greatest extent. However, this deployment could cause spectral overlap between signals of different systems,
thereby causing mutual interference between uplink and downlink receiving signals, serious shrinkage of coverage and
capacity, and more seriously causing the system to be unavailable; therefore, spectral overlapping signal must be
processed with cancellation processing.
[0003] In mobile communication system, common spectral overlapping interference cancellation technologies include:
time-domain interference suppression technology, transform-domain interference suppression technology and code
assistant technology. The basic idea of the time-domain interference suppression technology is to achieve the suppres-
sion to interference by using the difference of predictability between an interference signal and a spread-spectrum signal.
The time-domain interference suppression technology is mainly divided into linear prediction adaptive filtering and non-
linear prediction adaptive filtering. The non-linear prediction adaptive filtering makes a great improvement in Signal-to-
Noise Ratio (SNR) processing compared with the linear prediction adaptive filtering; however, the non-linear filtering
has a very complex computation. For the linear filtering, there is a linear prediction time-domain interference suppression
technology based on filter bank existing in the prior art; this method can effectively suppress interference without much
priori knowledge of interference signal; however, the prediction value contains the information of part of spread-spectrum
signals; thus, useful spread-spectrum signals are partially suppressed when suppressing interference. Therefore, cov-
erage and capacity shrinkage of the spread-spectrum signal are caused to some extent. Thus, how to design a spectral
interference cancellation technology, which can reduce the suppressed information amount of the spread-spectrum
signal, can improve the SNR of the spread-spectrum signal and can guarantee the coverage rate and capacity of the
spread-spectrum signal to the greatest extent, becomes an increasingly concerned problem in the industry.

SUMMARY

[0004] The technical problem to be solved in the disclosure is to provide a spectral interference cancellation device
and a spectral interference cancellation method for a dual-mode communication system, which can reduce loss of SNR
of useful information in a spread-spectrum signal effectively during the process of spectral interference cancellation
processing, can guarantee the coverage rate and capacity of the spread-spectrum signal as far as possible and can
improve the performance of a spread-spectrum signal system receiver greatly.
[0005] In order to solve the technical problem above, the disclosure adopts a technical scheme as follows.
[0006] A spectral interference cancellation device for a dual-mode communication system, includes a first branch and
a second branch, wherein the first branch includes an interference signal baseband demodulation module and an
interference signal reconstruction module which are connected in turn; the second branch includes a delay processing
module and an interference cancellation module which are connected in turn;
the interference signal baseband demodulation module is configured to perform interference signal baseband demod-
ulation processing on a received spectral overlapping signal to obtain an interference baseband signal; the interference
signal reconstruction module is configured to perform interference signal reconstruction processing on the interference
baseband signal to reconstruct an interference filtered signal, and to send the interference filtered signal to the interference
cancellation module;
the delay processing module is configured to perform first delay processing on the received spectral overlapping signal
and to send the spectral overlapping signal subjected to the first delay processing to the interference cancellation module;
the interference cancellation module, using the interference filtered signal, performs interference cancellation processing
on the spectral overlapping signal subjected to the delay processing to obtain a spread-spectrum filtered signal.
[0007] In one embodiment of the disclosure, the interference signal baseband demodulation module includes a first
frequency-shift sub-module, a low-pass filtering sub-module, a digital down-conversion sub-module, a demodulation
sub-module, a data storage sub-module, a decoding sub-module which are connected in turn, so as to perform first
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frequency-shift processing, low-pass filtering processing, digital down-conversion processing, demodulation processing,
data storage and decoding processing in turn on the received spectral overlapping signal to obtain the interference
baseband signal.
[0008] In another embodiment of the disclosure, the interference signal reconstruction module includes a third branch
and a fourth branch, wherein the third branch includes a delay sub-module and a channel estimation sub-module which
are connected in turn; the fourth branch includes a coding sub-module and a modulation sub-module which are connected
in turn;
the coding sub-module codes the received interference baseband signal to obtain an interference coded signal; the
modulation sub-module modulates the interference coded signal to obtain an interference modulated signal;
the delay sub-module performs second delay processing on a received interference down-converted signal obtained
after processed by the digital down-conversion sub-module to obtain an interference delayed signal; the channel esti-
mation sub-module performs channel estimation using the interference delayed signal and the interference modulated
signal to obtain an interference estimated signal;
the interference signal reconstruction module further includes an interference reconstruction filtering sub-module, a
digital up-conversion sub-module and a second frequency-shift sub-module which are connected in turn; the interference
reconstruction filtering sub-module performs interference reconstruction filtering processing on the received interference
estimated signal and interference modulated signal to obtain an interference reconstructed baseband signal; the digital
up-conversion sub-module performs digital up-conversion processing on the interference reconstructed baseband signal
to obtain an interference up-converted signal; the second frequency-shift sub-module performs second frequency-shift
processing on the interference up-converted signal to obtain an interference filtered signal.
[0009] In one embodiment of the disclosure, the interference reconstruction filtering sub-module includes a filter co-
efficient estimation unit, a filter coefficient adjustment unit, a power estimation unit, a noise estimation unit and a recon-
struction filtering unit;
the filter coefficient estimation unit estimates a filter coefficient using the pilot information of a received interference
demodulated signal obtained after processed by the demodulation sub-module and the pilot information of the interference
estimated signal, to obtain a filter estimated coefficient;
the power estimation unit is configured to receive the interference estimated signal and to perform power estimation, so
as to obtain the power of the interference estimated signal;
the noise estimation unit is configured to receive all noises during reconstruction filtering process and to perform noise
coefficient estimation, to obtain a noise estimated coefficient;
the filter coefficient adjustment unit is configured to adjust the filter coefficient using the filter estimated coefficient and
the noise estimated coefficient, to obtain a filter adjusted coefficient; and
the reconstruction filtering unit is configured to perform reconstruction filtering processing using the interference modu-
lated signal and the filter adjusted coefficient, to obtain an interference reconstructed baseband signal.
[0010] In one embodiment of the disclosure, the spectral overlapping signal includes three spectral overlapping com-
binations, namely, GSM & UMTS overlapping signal, GSM & CDMA overlapping signal and GSM & LTE overlapping
signal; if the interference filtered signal is one signal in any combination of the three spectral overlapping combinations,
the spread-spectrum filtered signal is the other signal in said any combination.
[0011] The disclosure further provides a spectral interference cancellation method for a dual-mode communication
system, includes:

A. a receiver receiving a spectral overlapping signal in the dual-mode communication system;

B. the receiver performing interference signal baseband demodulation processing on the received spectral overlap-
ping signal to obtain an interference baseband signal;

C. the receiver performing interference signal reconstruction processing on the interference baseband signal to
reconstruct an interference filtered signal;

D. the receiver performing, using the interference filtered signal, interference cancellation processing on the spectral
overlapping signal subjected to first delay processing, to obtain a spread-spectrum filtered signal.

[0012] In one embodiment of the disclosure, the step of the receiver performing interference signal baseband demod-
ulation processing using the spectral overlapping signal further includes:

performing, by the receiver, first frequency-shift processing, low-pass filtering processing, digital down-conversion
processing, demodulation processing, data storage and decoding processing in turn on the received spectral over-
lapping signal to obtain the interference baseband signal.
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[0013] In one embodiment of the disclosure, when the receiver performs interference signal reconstruction processing,
the method further includes:

C1: performing, by the receiver, coding processing and modulation processing in turn on the interference baseband
signal to obtain an interference modulated signal; meanwhile, further performing second delay processing on a
received interference down-converted signal obtained after processed by the digital down-conversion sub-module
to obtain an interference delayed signal, and performing channel estimation using the interference delayed signal
and the interference modulated signal to obtain an interference estimated signal;

C2: performing, by the receiver, interference reconstruction filtering processing on the received interference esti-
mated signal and interference modulated signal to obtain an interference reconstructed baseband signal;

C3: performing, by the receiver, digital up-conversion processing and second frequency-shift processing in turn on
the interference reconstructed baseband signal to obtain an interference filtered signal.

[0014] In one embodiment of the disclosure, when the receiver performs interference signal reconstruction processing,
the method further includes:

C11: performing, by the receiver, demodulation and third delay processing on the interference down-converted
signal obtained after digital down-conversion processing, to obtain an interference demodulated signal and an
interference delayed signal respectively;

C12: modulating, by the receiver, the interference demodulated signal to obtain an interference modulated signal;

C13: estimating, by the receiver, a channel response using the interference modulated signal and the interference
delayed signal to obtain an interference estimated signal;

C14: performing, by the receiver, interference reconstruction filtering processing using the interference modulated
signal and the interference estimated signal to obtain an interference reconstructed baseband signal;

C15: performing, by the receiver, digital up-conversion processing and second frequency-shift processing in turn
on the interference reconstructed baseband signal to obtain an interference filtered signal.

[0015] In one embodiment of the disclosure, the step of the receiver performing interference reconstruction filtering
processing further includes:

C21: performing, by the receiver, filter coefficient estimation using the pilot information of a received interference
demodulated signal obtained after processed by the demodulation sub-module and the pilot information of the
interference estimated signal, to obtain a filter estimated coefficient;

C22: performing, by the receiver, power estimation on the received interference estimated signal to obtain the power
of the interference estimated signal;

C23: performing, by the receiver, noise coefficient estimation on all noises during reconstruction filtering process to
obtain a noise estimated coefficient;

C24: performing, by the receiver, filter coefficient adjustment using the filter estimated coefficient and the noise
estimated coefficient to obtain a filter adjusted coefficient;

C25: performing, by the receiver, reconstruction filtering processing using the interference modulated signal and
the filter adjusted coefficient to obtain an interference reconstructed baseband signal.

[0016] The disclosure further provides a spectral interference cancellation system for a dual-mode communication
system, includes a spectral overlapping signal processing device, a spread-spectrum signal baseband demodulation
device, a spread-spectrum signal base station controller, an interference signal base station controller, and further
includes the spectral interference cancellation device mentioned in claim 1; wherein
the spectral overlapping signal processing device receives an original spectral overlapping signal, and performs radio
frequency and intermediate frequency processing to obtain a spectral overlapping signal; the spectral interference
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cancellation device receives the spectral overlapping signal and performs interference cancellation processing, and
sends an obtained interference baseband signal to the interference signal base station controller, sends an obtained
spread-spectrum filtered signal to the spread-spectrum signal baseband demodulation device; the spread-spectrum
signal baseband demodulation device performs baseband demodulation on the spread-spectrum filtered signal and
sends a spread-spectrum baseband demodulated signal obtained after processing to the spread-spectrum signal base
station controller.
[0017] With the technical scheme above, the disclosure has advantages as follows: in a dual-mode communication
system, the receiver performs interference signal baseband demodulation processing and interference signal recon-
struction processing in turn by using a received spectral overlapping signal to reconstruct an interference filtered signal,
and performs, by using the reconstructed interference filtered signal, interference cancellation processing on the spectral
overlapping signal subjected to delay processing. In this way, loss of SNR of useful information in a spread-spectrum
signal is reduced to the greatest extent during the process of interference cancellation processing, the coverage rate
and capacity of the spread-spectrum signal is guaranteed and the system performance of a spread-spectrum signal
receiver is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 shows a diagram of spectrum overlapping of a GSM and UMTS signal in the prior art;

Fig. 2 shows a diagram of an adaptive notch filtering processing system for a GSM and UMTS spectral overlapping
interference frequency domain in the prior art;

Fig. 3 shows a diagram of a spectral interference cancellation system according to the disclosure;

Fig. 4 shows a structure diagram of an interference signal baseband demodulation module according to one em-
bodiment of the disclosure;

Fig. 5 shows a structure diagram of an interference signal reconstruction module according to one embodiment of
the disclosure;

Fig. 6 shows a structure diagram of an interference reconstruction filtering sub-module according to one embodiment
of the disclosure;

Fig. 7 shows a diagram of a GSM & UMTS spectral overlapping signal according to one embodiment of the disclosure;

Fig. 8 shows a diagram of a GSM & UMTS spectral overlapping signal according to another embodiment of the
disclosure;

Fig. 9 shows a flowchart of a spectral interference cancellation method according to the disclosure;

Fig. 10 shows a flowchart of an interference signal baseband demodulation method according to one embodiment
of the disclosure;

Fig. 11 shows a flowchart of an interference signal reconstruction method according to one embodiment of the
disclosure; and

Fig. 12 shows a flowchart of a method for reconstructing an interference reconstructed baseband signal according
to another embodiment of the disclosure.

DETAILED DESCRIPTION

[0019] The disclosure is described below in further detail through specific embodiments in conjunction with accompa-
nying drawings.
[0020] It is mentioned in the background technology that present dual-mode communication system mainly includes
GSM & UMTS, GSM & CDMA and GSM & LTE networks. This is because only the combination of a narrow-band mode
plus a wide-band mode can exist in the dual-mode communication system; thus, only the case that the three spectral
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overlapping combinations including GSM & UMTS, GSM & CDMA and GSM & LTE can exist. Hereinafter, the disclosure
is described in detail by taking the GSM & UMTS dual-mode communication system for example.
[0021] The dual-mode communication system includes a spectral overlapping signal consisting of a first signal and a
second signal of which spectrums are overlapped. The two branches of signals in this spectral overlapping signal are
interference signals relative to each other; if a receiver expects to receive the second signal, then, the first signal is an
interference signal for the second signal, that is to say, the first signal is an interference signal and the second signal is
a spread-spectrum signal. Whereas, if the receiver expects to receive the first signal, then, the first signal is a spread-
spectrum signal and the second signal is an interference signal.
[0022] Refer to Fig. 1, a diagram of an spectrum overlapping in the present GSM & UMTS dual-mode communication
system is shown; it can be known from Fig. 1 that the spectrum of the GSM signal has overlap with the spectrum of the
UMTS signal, thus, mutual spectral interference is generated between them.
[0023] Fig. 2 shows an adaptive notch filtering processing system for a GSM & UMTS spectral overlapping interference
frequency domain in the prior art. Here, interference processing is performed with the purpose of improving the perform-
ance of the UMTS system receiver; then, the GSM signal is an interference signal for the UMTS signal, and the UMTS
signal is a spread-spectrum signal. An antenna receives a GSM & UMTS original spectral overlapping signal and transmits
it to a spectral overlapping signal processing device to process. The spectral overlapping signal processing device
performs Low Noise Amplification (LNA) processing, Band Pass Filtering (BPF) processing, oscillator signal mixing
(MIXER) processing, Low-Pass Filtering (LPF) processing, Analogue-to-Digital Conversion (ADC) processing and Digital
Down-Conversion (DDC) processing in turn on the received signal so as to achieve the purpose of performing radio
frequency and intermediate frequency processing on the GSM & UMTS original spectral overlapping signal. The spectral
overlapping signal processing device sends the GSM & UMTS spectral overlapping signal obtained after processing to
a GSM baseband signal demodulation device to demodulate. Meanwhile, the spectral overlapping signal processing
device also sends the GSM &UMTS spectral overlapping signal obtained after processing to an Adaptive Notch Filter
(ANF) to perform interference cancellation processing, and then the processed spectral signal is sent to a UMTS baseband
signal demodulation device to perform corresponding demodulation. Finally, the GSM baseband signal demodulation
device sends the spectral signal obtained after demodulation to a GSM base station controller, and the UMTS baseband
signal demodulation device sends the spectral signal obtained after demodulation to a UMTS base station controller,
so as to achieve the purpose of adaptive-filtering the GSM & UMTS spectral overlapping signal. However, when the
system shown in Fig. 2 is adopted to perform interference cancellation processing, loss of SNR of useful information in
the UMTS signal is relatively big; although voice service can be used normally, data service probably cannot be normally
used because of sharp decrease in capacity caused by serious deterioration of SNR of high-speed service. Thus, the
device shown in Fig. 2 cannot well resolve the problem that useful information in a spread-spectrum signal is suppressed
during the process of interference cancellation processing of the spectral overlapping signal.
[0024] In order to solve the problem existing in the system shown in Fig. 2 that information amount loss of useful
information in a spread-spectrum signal is big during the process of interference cancellation processing on the spectral
overlapping signal, the disclosure provides a device, method and system of spectral interference cancellation processing
for a dual-mode communication system, which can effectively solve the problem that SNR loss of a spectrum signal is
big caused by the useful information in the spread-spectrum signal is suppressed during the interference cancellation
processing, thereby guaranteeing the coverage rate and capacity of the spread-spectrum signal and greatly improving
the performance of the spread-spectrum signal system receiver.
[0025] In order to solve the technical problem above, the main idea of the disclosure is that: a receiver performs
interference signal baseband demodulation and interference signal reconstruction on a received spectral overlapping
signal in a dual-mode communication system, to reconstruct an interference filtered signal interferenced by little spread-
spectrum signal; and the receiver performs, using the reconstructed interference filtered signal, interference cancellation
processing on the spectral overlapping signal subjected to delay processing. With this technical scheme, the suppressed
amount of useful information in the spread-spectrum signal is effectively reduced during the spectral interference can-
cellation processing, and the system performance of corresponding spectral signal receiver is improved.
[0026] Here, a detailed illustration is provided by taking improving the performance of the UMTS signal system receiver
in the GSM & UMTS dual-mode communication system for example too. Correspondingly, the UMTS signal is the signal
the receiver expects to receive, that is, the spread-spectrum signal; and the GSM signal is the interference signal for
the UMTS signal; after interference signal baseband demodulation, a GSM interference baseband signal is obtained;
after interference signal reconstruction processing, a GSM interference filtered signal is obtained; and after interference
cancellation processing, the UMTS signal, that is, spread-spectrum filtered signal, is obtained. By such analogy, corre-
sponding naming can be performed correspondingly.
[0027] Fig. 3 shows a spectral interference canceiiation system according to the disclosure. The interference cancel-
lation system includes an interference cancellation device arranged in the system. Since a GSM & UMTS spectral
overlapping signal is deployed as a manner of mesh, the GSM signal seriously interferes with the UMTS signal; if no
measure is adopted, the coverage rate of the UMTS signal would be shrunk seriously, even the UMTS signal could
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cause the system to be unavailable due to serious uplink deterioration. Therefore, an interference signal reconstruction
module and a delay processing module are added in the interference cancellation device.
[0028] The interference cancellation device includes a first branch and a second branch, wherein the first branch
includes an interference signal baseband demodulation module and an interference signal reconstruction module which
are connected in turn; the second branch includes a delay processing module and an interference cancellation module
which are connected in turn; an antenna receives a GSM & UMTS original spectral overlapping signal, and then the
spectral overlapping signal processing device processes the treatment as same as Fig. 2 so as to achieve the purpose
of performing radio frequency and intermediate frequency processing on the GSM & UMTS original spectral overlapping
signal.
[0029] The spectral overlapping signal processing device sends the GSM & UMTS spectral overlapping signal obtained
after processing to the first branch and the second branch respectively. The interference signal baseband demodulation
module performs interference signal baseband demodulation processing on the received GSM & UMTS spectral over-
lapping signal to obtain a GSM interference baseband signal and sends the GSM interference baseband signal obtained
after demodulation to the interference signal reconstruction module and the interference signal base station controller
respectively. The interference signal reconstruction module performs interference signal reconstruction using the GSM
interference baseband signal to reconstruct a GSM interference filtered signal, wherein the GSM interference filtered
signal is a GSM signal interferenced by little UMTS signal. The interference signal reconstruction module sends the
interference filtered signal to the interference cancellation module.
[0030] The delay processing module performs first delay processing on the received GSM&  UMTS spectral overlapping
signal to obtain a GSM & UMTS spectral overlapping signal subjected to delay processing; the interference cancellation
module performs subtraction calculation between the received GSM & UMTS spectral overlapping signal and GSM
interference filtered signal, thus, the GSM signal in the GSM & UMTS spectral overlapping signal is cancelled out; after
the subtraction processing of the interference cancellation module, the output is a UMTS signal containing little GSM
signal, that is, spread-spectrum filtered signal. The interference cancellation module sends the obtained spread-spectrum
filtered signal to a spread-spectrum signal baseband to perform UMTS baseband demodulation, then, the spread-
spectrum baseband demodulation signal obtained after the demodulation processing is sent to a spread-spectrum signal
base station controller. Through the processing of the interference cancellation module, the GSM interference signal
overlapped in the UMTS signal is cancelled out, thus, the GSM signal in the GSM & UMTS spectral overlapping signal
is eliminated, which makes the spread-spectrum signal base station controller receive a UMTS baseband demodulation
signal interference by little GSM signal, that is, the spread-spectrum baseband demodulation signal; therefore, the
purpose of spectral interference cancellation processing is achieved on the spectral overlapping signal in the GSM &
UMTS dual-mode communication system.

Embodiment 1

[0031] As shown in Fig. 4, the interference signal baseband demodulation module includes a first frequency-shift sub-
module, a low-pass filtering sub-module, a digital down-conversion sub-module, a demodulation sub-module, a data
storage sub-module, a decoding sub-module which are connected in turn, so as to perform first frequency-shift processing,
low-pass filtering processing, digital down-conversion processing, demodulation processing, data storage and decoding
processing in turn on a received GSM & UMTS spectral overlapping signal to obtain the interference baseband signal.
[0032] There are many interference signal baseband demodulation methods; and one demodulation method is de-
scribed below in detail, which specifically includes processes as follows.
[0033] The first frequency-shift sub-module is configured to receive a GSM & UMTS spectral overlapping signal and
to perform first frequency-shift processing. The specific operation includes: according to the carrier position of the GSM
signal in the GSM & UMTS spectral overlapping signal, shifting the received GSM & UMTS spectral signal to a zero
frequency position in a digital intermediate frequency. If the sampling rate of the GSM signal in the GSM & UMTS spectral
signal received by the first frequency-shift sub-module is 7.68MHz, that is, fi, and Formula 1 is adopted to perform the
first frequency-shift processing, then a first GSM interference frequency-shift signal is obtained as follows: 

wherein fi represents the carrier position of the GSM signal in the SGM & UMTS spectral signal; T represents a sampling
period.
[0034] The low-pass filtering sub-module receives the first GSM interference frequency-shift signal and performs low-
pass filtering processing on this signal to obtain a GSM interference filtered signal. In this way, out-of-band noise and



EP 2 635 086 A1

9

5

10

15

20

25

30

35

40

45

50

55

part of UMTS signals are filtered out; the GSM interference filtered signal and the UMTS signal which probably overlapped
with the spectrum of the GSM interference filtered signal are remained only. The specific operation of low-pass filtering
processing includes: the low-pass filtering sub-module receives the first GSM interference frequency-shift signal rfshift
(n) and adopts Formula 2 to perform low-pass filtering processing on the signal: 

wherein Nlf represents the length of the low-pass filter; hlf represents the coefficient of the low-pass filter.
[0035] The digital down-conversion sub-module performs down-sampling processing on the received interference
filtered signal to reduce the sampling rate of the GSM interference filtered signal so as to obtain a GSM interference
down-converted signal. The GSM interference down-converted signal includes the GSM interference down-converted
signal and the UMTS signal which probably overlapped with the spectrum of the GSM interference down-converted
signal. The specific operation includes:

the digital down-conversion sub-module receives the interference filtered signal rlpass(n) and adopts Formula 3 to
perform digital down-conversion (also called down-sampling processing) on the signal, to reduce the sampling rate
to 270.83KHz, wherein 270.83KHz is the sampling rate of the GSM baseband signal. 

wherein fh represents the original sampling rate (7.68MHz); fl represents the reduced sampling rate.
[0036] The data subjected to down-sampling processing further needs to be performed with low-pass filtering process-
ing, that is, after processing using Formula 4, the interference down-converted signal can be obtained. 

wherein Ndimage represents the length of an image-rejection filter; hdimage represents the coefficient of the image-rejection
filter; rbaseband (n) represents the interference down-converted signal.
[0037] It is understandable that the main purpose of down-sampling processing is to reduce the sampling rate of the
interference signal in the dual-mode communication system to the baseband sampling rate of the interference signal,
so as to obtain an interference down-converted signal of which the sampling rate is equal to the baseband sampling
rate of the interference signal. Although the baseband sampling rate of the interference signal is fixed, the baseband
sampling rates are different for different interference signals. For example, the baseband sampling rate of GSM signal
is 270.83KHz, the baseband sampling rate of CDMA signal is 1.2288MHz, the baseband sampling rate of UMTS signal
is 3.84MHz, and the baseband sampling rate of LTE signal is 1.536*B MHz, wherein B represents signal bandwidth.
During the process of down-sampling processing of different interference signals, it is needed to select the baseband
sampling rate of the corresponding signal according to actual condition.
[0038] The demodulation sub-module receives the GSM interference down-converted signal, that is, rbaseband(n), and
performs demodulation processing on this signal. The specific operation includes: subjecting the GSM interference
down-converted signal to shaping filtering firstly, and then to channel estimation and Maximum Likelihood Sequence
Estimation (MLSE) equalization processing. The GSM interference down-converted signal is mapped from symbol to
bit after being processed. That is to say, the function of the demodulation sub-module mainly is to obtain a GSM
interference demodulated signal which exists in the form of bit; actually, the interference demodulated signal obtained
after demodulation is a series of burst training sequences.
[0039] Since a 20ms voice block of the obtained GSM interference demodulated signal needs 8 TDMA frames to
transmit, the demodulated burst bits cannot be de-interleaved immediately; therefore, it is needed to cache each de-
modulated burst bit information to the data storage sub-module until the length of a voice coding block is cached; that
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is to say, the data storage sub-module is configured to cache the GSM interference demodulated signal.
[0040] It is understandable that the above embodiment addresses the demodulation time needed by a 20ms GSM
voice block only. Since the time length of different GSM voice blocks is different, the needed corresponding demodulation
time is different too. That is, the demodulation time changes as the length of the voice block of the signal needed to be
demodulated.
[0041] The decoding sub-module receives the GSM interference demodulated signal stored in the data storage sub-
module, and performs de-interleaving and decoding on this signal to obtain source information, that is, GSM interference
baseband signal; since the information on each burst bit belongs to two different users, the demodulated burst bit data
needs to be recombined to form the bit information for the coding block to decode.
[0042] The above process is a complete GSM interference signal baseband demodulation process; through the op-
erations above, the source information of the interference signal in the spectral overlapping signal is obtained, that is,
the GSM interference baseband signal. Likewise, the same method also can be adopted to perform baseband demod-
ulation on the CDMA signal, LTE signal and UMTS signal in the spectral overlapping signal.

Embodiment 2

[0043] As shown in Fig. 5, the interference signal reconstruction module includes a third branch and a fourth branch.
The third branch includes a delay sub-module and a channel estimation sub-module which are connected in turn; the
fourth branch includes a coding sub-module and a modulation sub-module which are connected in turn;
the coding sub-module codes the GSM interference baseband signal to obtain a GSM interference coded signal; the
modulation sub-module modulates the GSM interference coded signal to obtain a GSM interference modulated signal;
the specific process includes:

the coding sub-module performs coding, intra-frame interleaving, and block interleaving between different coding
blocks on the GSM interference baseband signal. The coding blocks to different users are allocated to a burst slot
through block interleaving manner. After the processing of the coding sub-module, a GSM interference coded signal
is obtained; actually, the GSM interference coded signal still exists in the form of bit;

the modulation sub-module mainly modulates the GSM interference coded signal which is allocated to different
TDMA frames and slots after coding, modulates each group of burst bits to a burst pulse, modulates and maps
multiple groups of burst bits of a user to the same slot position of multiple continuous TDMA frames. After the
modulation processing, a GSM interference modulated signal which exists in the form of symbols is obtained.

[0044] The delay sub-module performs second delay processing on the received GSM interference down-converted
signal obtained after processed by the digital down-conversion sub-module to obtain a GSM interference delayed signal;
the channel estimation sub-module performs channel estimation using the GSM interference delayed signal and the
GSM interference modulated signal to obtain a GSM interference estimated signal; in this embodiment, the specific
operation includes: receiving rbaseband(n) and delaying it; performing channel estimation according to the delayed rbaseband
(n) and the GSM interference modulated signal, to obtain the GSM interference estimated signal.
[0045] The interference signal reconstruction module further includes an interference reconstruction filtering sub-
module, a digital up-conversion sub-module and a second frequency-shift sub-module which are connected in turn,
wherein the interference reconstruction filtering sub-module performs interference reconstruction filtering processing on
the received GSM interference estimated signal and GSM interference modulated signal to obtain a GSM interference
reconstructed baseband signal. The digital up-conversion sub-module performs digital up-conversion processing (also
called over-sampling processing) on the GSM interference reconstructed baseband signal to obtain a GSM interference
up-converted signal. The second frequency-shift sub-module performs second frequency-shift processing on the GSM
interference up-converted signal to obtain a GSM interference filtered signal.
[0046] Supposing the reconstructed GSM interference reconstructed baseband signal is gsmrst(n), the digital up-
conversion sub-module performs over-sampling processing on the gsmrst(n) to restore the sampling rate of the GSM
interference reconstructed baseband signal to the sampling rate of the GSM & UMTS spectral overlapping signal, that
is, to 7.68MHz. Specifically, Formula 5 and Formula 6 are adopted to restore the sampling rate: 
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wherein Ndimage represents the length of an image-rejection filter; hdimage represents the coefficient of the image-rejection
filter; gsmupsample(n) represents the interference up-converted signal obtained after over-sampling.
[0047] The second frequency-shift sub-module receives the GSM interference up-converted signal and performs
second frequency-shift processing on this signal to obtain a GSM interference filtered signal. The specific operation
includes: receiving gsmupsample(n) and adopting Formula 7 to restore the gsmupsample(n) carrier signal from the zero
frequency position in the digital intermediate frequency to the same carrier position as the GSM signal in the GSM &
UMTS spectral overlapping signal. 

wherein gsmreconstruction represents the GSM interference filtered signal obtained after the second frequency-shift
processing.
[0048] It is understandable that the above content describes one reconstruction manner of the interference filtered
signal only; during the reconstruction of the interference filtered signal, the above reconstruction manner can be adopted,
but it is not limited to this reconstruction manner. With the reconstruction manner of the interference filtered signal
provided in this embodiment, UMTS interference filtered signal, CDMA interference filtered signal and LTE interference
filtered signal also can be reconstructed.

Embodiment 3

[0049] As shown in Fig. 6, the interference reconstruction filtering sub-module specifically includes a filter coefficient
estimation unit, a filter coefficient adjustment unit, a power estimation unit, a noise estimation unit and a reconstruction
filtering unit.
[0050] The filter coefficient estimation unit estimates a channel response using the pilot information of the received
GSM interference demodulated signal and the pilot information of the GSM interference estimated signal, to obtain a
filter estimated coefficient; the specific operation includes: constructing a training matrix T according to the burst training
sequences of the received GSM interference demodulated signal, wherein T is the training matrix of (N-L)xL dimensions,
wherein N represents the length of the burst training sequence of the GSM interference demodulated signal and L
represents the dispersive length of channel. r represents a group of cached GSM interference estimated signals of which
the length is N, that is,

subjecting the training matrix to convolution sum with a corresponding data Tab (THT)-1TH in a lookup table to obtain a
channel response h, that is, filter estimated coefficient

[0051] The power estimation unit is configured to receive the GSM interference estimated signal and to estimate the
power; one method for estimating the power includes: calculating a mean-square value of cached data r, that is, calculating
the average power of the GSM interference estimated signal by adopting the method of |•|2 modulus square.
[0052] The noise estimation unit is configured to receive all noises during reconstruction filtering process and to
estimate the noise coefficient, to obtain a noise estimated coefficient; the specific operation includes: estimating noise

^
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square variance Rv using the SNR of the received GSM interference signal and the training matrix T, wherein Rv=N0
(THT)-1, wherein N0 represents a noise power; calculating the error vector between the current GSM interference recon-
structed baseband signal and the GSM interference estimated signal; if the error vector is less than the noise square
variance Rv, going to the operation of the filter coefficient adjustment unit; if the error vector is larger than the noise
square variance Rv, increasing the length of the training sequences of channel estimation, that is, increasing the length
of N, and re-estimating the filter coefficient and re-estimating the noise square variance Rv, repeating the above process
until the error vector between the current GSM interference reconstructed baseband signal and the GSM interference
estimated signal is less than the noise square variance Rv, then going to the operation of the filter coefficient adjustment
unit.
[0053] The filter coefficient adjustment unit adjusts the filter coefficient using the received filter estimated coefficient
and noise estimated coefficient, to obtain a filter adjusted coefficient hi.
[0054] The reconstruction filtering unit is configured to receive the GSM interference modulated signal and the filter
adjusted coefficient, to perform reconstruction filtering processing and to output a GSM interference reconstructed
baseband signal, that is, the GSM interference reconstructed baseband signal with little UMTS signal spectral overlap.
[0055] It is understandable that the above content describes one process of interference reconstruction filtering only;
however, there are many interference reconstruction filtering methods. With the method provided by this embodiment,
an interference reconstructed baseband signal can be formed.

Embodiment 4

[0056] Fig. 7 and Fig. 8 show a diagram of a GSM & UMTS spectral overlapping signal. Similarly, this embodiment is
illustrated by taking improving the performance of the system receiver of the UMTS signal for example. The interference
cancellation device receives a UMTS signal of which one frame has 10ms wherein the time to start receiving is T1UMTS
and the time to end receiving is T2UMTS. The UMTS signal start time and the GSM signal burst start time probably are
not completely consistent, that is, the GSM signal burst start time might be before, simultaneous to or after the time start
receiving the UMTS signal.
[0057] In Fig. 7, it is indicated that the GSM signal and UMTS signal burst start time is before the time when the system
receiver starts to receive the UMTS signal, that is, before T1UMTS, the GSM signal starts to have overlap with the UMTS
signal at T1GSM. Therefore, the burst start time of the GSM interference filtered signal to be reconstructed is T1GSM,
wherein T1GSM is less than or equal to T1UMTS. The UMTS signal end time and the GSM signal burst end time probably
are not completely consistent either; in Fig. 7, the UMTS signal receiving end time is T2UMTS, and the burst end time of
the GSM signal to be reconstructed is T2GSM, wherein end time T2GSM is greater than or equal to T2UMTS.
[0058] For a GSM voice block, from receiving a bit to finish receiving the last bit, 8 TDMA frames are needed to
complete transmitting, namely the delay (9*8-7)*BP is 37.5ms, wherein BP is a burst period (15/26ms) of the GSM signal.
[0059] For a multi-slot configuration case, the GSM signal is transmitted in a plurality of continuous slots. The UMTS
signal and the GSM signal are overlapped in part of slots, but it is still needed to reconstruct the GSM signal in all slots
of the multi-slot configuration, thus, system delay is increased, that is, (Nmultislot-1)*BP, wherein Nmultislot represents the
number of continuous transmission slots in the multi-slot configuration of the GSM system.
[0060] Embodiment 4 describes the interference cancellation processing performed on the spectral overlapping signal
on the basis of Embodiments 1, 2 and 3.
[0061] First, the interference signal baseband demodulation module performs interference signal baseband demod-
ulation on the GSM & UMTS spectral overlapping signal received in the time period from T1GSM to T2GSM, to obtain: 

[0062] Then, using slot information [Slotuser1, Slotuser2,..., SlotuserN] user carrier frequency information [ƒuser1, ƒuser2,...,
ƒuserN] and user power information [Puser1, Puser2,..., PuserN] of each user, the interference signal reconstruction module
reconstructs an interference reconstructed baseband signal in the time period from T1GSM to T2GSM, that is, GSM
interference reconstructed baseband signal, namely, 

[0063] The signal sampling rate of the GSM & UMTS spectral overlapping signal processed by the spectral overlapping
signal processing module is 7.68MHz, while the reconstructed GSM interference reconstructed baseband signal
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gsmbaseband has a rate of 7.68MgsmIF after being subjected to sampling processing, that is, the reconstructed GSM
interference filtered signal. Intercepting the data gsminterference of the signal gsmIF in the time period from T1UMTS to
T2UMTS so as to perform subtraction cancellation processing with the GSM & UMTS spectral overlapping signal in the
time period from T1UMTS to T2UMTS, that is, umtsoverlap: 

[0064] Then, umtssic is the needed GSM spread-spectrum filtered signal.
[0065] The GSM spread-spectrum filtered signal umtssic subjected to cancellation processing is demodulated by the
spread-spectrum signal baseband demodulation module and then the processed umtssic is sent to the spread-spectrum
signal base station controller.
[0066] The disclosure provides a spectral interference cancellation device of a dual-mode commutation system, in
which the method takes the signal that the system receiver expects to receive as a spread-spectrum signal; correspond-
ingly, the other branch of signal in the dual-mode communication system is an interference signal for the spread-spectrum
signal, wherein the interference signal and the spread-spectrum signal are relative. Utilizing the overlapping character-
istics of two branches of signals in a spectral overlapping signal, performs interference signal baseband demodulation
and interference signal reconstruction on the spectral overlapping signal to reconstruct an interference filtered signal,
wherein the reconstructed interference filtered signal is an interference signal interferenced by little spread-spectrum
signal. Utilizing the interference filtered signal, performs cancellation processing on the spectral overlapping signal
subjected to delay processing. In this way, the interference signal in the spectral overlapping signal is eliminated to the
greatest extent, the defect in present linear prediction time-domain interference suppression technology is overcome,
the capacity of the spread-spectrum signal is guaranteed and the performance of the system receiver is improved.
[0067] The disclosure further provides a spectral interference cancellation method for a dual-mode communication
system; as shown in Fig. 9, the method specifically includes the following steps:

Step S1: a receiver receives a spectral overlapping signal in the dual-mode communication system.

Step S2: the receiver performs interference signal baseband demodulation processing and delay processing on the
received spectral overlapping signal.

Step S3: the receiver performs interference signal reconstruction processing on an interference baseband signal
obtained after the interference signal baseband demodulation processing.

Step S4: the receiver performs interference cancellation processing on the interference filtered signal, obtained after
the interference signal reconstruction processing, with the spectral overlapping signal subjected to first delay process-
ing.

[0068] In one embodiment of the disclosure, during the interference signal baseband demodulation processing, as
shown in Fig. 10, the method specifically includes the following steps:

Step S21: the receiver receives the spectral overlapping signal.

Step S22: the receiver performs first frequency-shift processing on the spectral overlapping signal to obtain a first
interference frequency-shift signal.

Step S23: the receiver performs low-pass filtering processing on the first interference frequency-shift signal to obtain
an interference filtered signal.

Step S24: the receiver performs digital down-conversion processing on the interference filtered signal obtained after
the low-pass filtering processing, to obtain an interference down-converted signal.

Step S25: the receiver receives the interference down-converted signal and performs demodulation processing, to
obtain an interference demodulated signal.

Step S26: the receiver stores the interference demodulated signal obtained after the demodulation processing.
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Step S27: the receiver performs decoding processing on the interference demodulated signal cached in a storage
module to obtain source information, that is, the interference baseband signal.

[0069] In one embodiment of the disclosure, during the interference signal reconstruction, as shown in Fig. 11, the
method specifically includes the following steps:

Step S31: the receiver receives the interference baseband signal obtained after processed by the interference
baseband demodulation module, and performs coding processing and modulation processing to obtain an interfer-
ence modulated signal; meanwhile, the receiver receives the interference down-converted signal obtained after
processed by the digital down-conversion module and performs second delay processing on this signal.

Step S32: the receiver estimates a channel response according to the received interference modulated signal and
the interference down-converted signal subjected to the second delay processing to obtain an interference estimated
signal.

Step S33: the receiver performs interference reconstruction filtering processing according to the interference mod-
ulated signal and the interference estimated signal to obtain an interference reconstructed baseband signal.

Step S34: the receiver performs digital up-conversion processing on the interference reconstructed baseband signal
to obtain an interference up-converted signal.

Step S35: the receiver performs second frequency-shift processing on the interference up-converted signal to obtain
an interference filtered signal.

Embodiment 5

[0070] Actually, the process of obtaining the interference filtered signal can be divided into two steps. The first step is
to perform interference signal baseband demodulation on the spectral overlapping signal, and the second step is to
perform interference signal reconstruction on the interference baseband signal obtained after demodulation to obtain
an interference filtered signal. The interference signal reconstruction module just implements the reconstruction of the
interference filtered signal using the interference baseband signal obtained after demodulated by the interference signal
baseband demodulation module. When processes the interference signal reconstruction, it further can be divided into
two phases, including reconstructing the interference reconstructed baseband signal and performing up-sampling
processing and second frequency-shift processing on the reconstructed interference reconstructed baseband signal. It
can be known from Embodiment 2 and Embodiment 3 that, during the process from the spectral overlapping signal to
the interference constructed baseband signal, it is needed to perform demodulation processing, data storage, decoding
processing, coding processing and modulation processing in turn on the demodulated interference down-converted
signal; the result of such processing is that the delay for reconstructing the interference reconstructed baseband signal
is relatively large. For the GSM & UMTS dual-mode communication system, the delay of processing a voice user, that
is, 20ms voice block, reaches 37.5ms; to the defect that some UMTS services of high demand on delay cannot meet
the requirement, an optimization method of Embodiment 5 is provided, that is, each burst bit data of the GSM interference
demodulated signal demodulated out by the demodulation sub-module is no longer cached, but reconstructs directly to
each burst bit of the interference demodulated signal, that is, the interference reconstructed baseband signal is recon-
structed using a manner of burst in turn. As shown in Fig. 12, the reconstruction process of the interference reconstructed
baseband signal specifically includes the following steps:

Step S01: performing demodulation processing on the GSM interference down-converted signal; specifically, shap-
ing-filtering the GSM interference down-converted signal firstly, and then performing channel estimation and MLSE
equalization processing to map the GSM interference down-converted signal from symbol to bit. The bit information
corresponding to each burst is taken as a processing data block. Meanwhile, the interference down-converted signal
is subjected to third delay processing.

Step S02: re-modulating the obtained burst bit data to a burst pulse, modulating and mapping the data of multiple
users on different carriers to one same slot position of one TDMA frame so as to reconstruct a GSM interference
modulated signal in one slot.

Step S03: estimating a channel response using the GSM interference delayed signal, obtained after the third delay
processing, and the GSM interference modulated signal subjected to modulation processing, to obtain a GSM
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interference estimated signal.

Step S04: performing interference reconstruction filtering processing according to the GSM interference estimated
signal, subjected to channel estimation processing, and the GSM interference modulated signal subjected to mod-
ulation processing, to recover the GSM interference reconstructed baseband signal which experienced channel
fading and eliminated the spread-spectrum signal interference.

[0071] The GSM interference reconstructed baseband signal reconstructed by the manner of burst in turn is subjected
to digital up-conversion processing and second frequency-shift processing, to obtain a GSM interference filtered signal.
[0072] The GSM interference modulated signal reconstructed by the manner of burst in turn may be different from the
GSM interference modulated signal reconstructed by the manner of non-burst in turn. Thus, the generated GSM inter-
ference estimated signals probably are different. Therefore, the GSM interference reconstructed baseband signal re-
constructed by the manner of burst in turn may be different from the GSM interference reconstructed baseband signal
reconstructed by the manner of non-burst in turn.
[0073] When adopting the method in Embodiment 5 to reconstruct the GSM interference reconstructed baseband
signal, a burst reconstruction module reconstructs the GSM interference reconstructed baseband signal with a burst
slot as a unit, wherein the delay of processing one burst is 0.557ms, which is far less than the time of completely
processing a 20ms voice block, thus, the capability for performing real-time service of the interference cancellation
device is improved. Similarly, during the reconstruction of interference reconstructed baseband signal of other signal,
the reconstruction manner of burst in turn a!so can be adopted; in this way, not only the purpose of reconstructing an
interference reconstructed baseband signal is achieved, but also the delay generated in the reconstruction process of
the interference reconstructed baseband signal is reduced.
[0074] The disclosure provides a spectral interference cancellation method in a dual-mode communication system,
which can be applied to the GSM & UMTS, GSM & CDMA and GSM & LTE dual-mode communication system; the
above description provides the processing method in the GSM & UMTS when the GSM signal is an interference signal;
if the system performance of the GSM receiver is to be improved, it is needed to reconstruct a UMTS interference filtered
signal according to the spectral overlapping signal, and then to perform corresponding interference cancellation process-
ing. If the method is applied to the GSM & CDMA, in order to improve the system performance of the CDMA signal
receiver, it is also needed to reconstruct a GSM interference filtered signal according to the GSM & CDMA spectral
overlapping signal and then to perform interference cancellation processing with the delayed GSM & CDMA spectral
overlapping signal, and so on. Therefore, the spectral overlapping signal includes three spectral overlapping combina-
tions, namely, GSM & UMTS overlapping signal, GSM & CDMA overlapping signal and GSM & LTE overlapping signal;
if the interference filtered signal is one signal in any combination of the three spectral overlapping combinations, the
spread-spectrum filtered signal is the other signal in said any combination.
[0075] Meanwhile, the disclosure further provides a spectral interference cancellation system which includes a spectral
overlapping signal processing device, a spread-spectrum signal baseband demodulation device, a spread-spectrum
signal base station controller, an interference signal base station controller, and a spectral interference cancellation
device. The spectral overlapping signal processing device in the spectral interference cancellation system receives an
original spectral overlapping signal, and performs radio frequency and intermediate frequency processing to obtain a
spectral overlapping signal; the spectral interference cancellation device receives the spectral overlapping signal and
performs interference cancellation processing, and sends an obtained interference baseband signal to the interference
signal base station controller, and sends an obtained spread-spectrum filtered signal to the spread-spectrum signal
baseband demodulation device; the spread-spectrum signal baseband demodulation device performs baseband de-
modulation on the spread-spectrum filtered signal and sends a spread-spectrum baseband demodulated signal obtained
after processing to the spread-spectrum signal base station controller.
[0076] With the spectral interference cancellation system, interference cancellation processing can be performed to
the interference signal in the spectral overlapping signal of the dual-mode communication system. In this way, the
interference signal in the spectral overlapping signal is eliminated to the greatest extent, the defect in present linear
prediction time-domain interference suppression technology is overcome, the capacity of the spread-spectrum signal is
guaranteed and the performance of the system receiver is improved.
[0077] The above content is a detailed description made to the disclosure in conjunction with specific embodiments;
it cannot be thought that the specific embodiments of the disclosure are limited to the description. For those ordinary
staff in the field to which the disclosure belongs, umpty simple deductions or substitutes can be made to the disclosure
without departing from the idea of the disclosure, and these deductions and substitutes are deemed to be included in
the scope of protection of the disclosure.
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INDUSTRAIL APPLICABILITY

[0078] The disclosure reduces loss of SNR of useful information in a spread-spectrum signal during the process of
spectral interference processing, and improves the system performance of a spread-spectrum signal receiver.

Claims

1. A spectral interference cancellation device for a dual-mode communication system, comprising a first branch and
a second branch, wherein the first branch comprises an interference signal baseband demodulation module and
an interference signal reconstruction module which are connected in turn; the second branch comprises a delay
processing module and an interference cancellation module which are connected in turn;
the interference signal baseband demodulation module is configured to perform interference signal baseband de-
modulation processing on a received spectral overlapping signal to obtain an interference baseband signal; the
interference signal reconstruction module is configured to perform interference signal reconstruction processing on
the interference baseband signal to reconstruct an interference filtered signal, and to send the interference filtered
signal to the interference cancellation module;
the delay processing module is configured to perform first delay processing on the received spectral overlapping
signal and to send the spectral overlapping signal subjected to the first delay processing to the interference cancel-
lation module; the interference cancellation module, using the interference filtered signal, performs interference
cancellation processing on the spectral overlapping signal subjected to the delay processing to obtain a spread-
spectrum filtered signal.

2. The device according to claim 1, wherein the interference signal baseband demodulation module comprises a first
frequency-shift sub-module, a low-pass filtering sub-module, a digital down-conversion sub-module, a demodulation
sub-module, a data storage sub-module, a decoding sub-module which are connected in turn, so as to perform first
frequency-shift processing, low-pass filtering processing, digital down-conversion processing, demodulation
processing, data storage and decoding processing in turn on the received spectral overlapping signal to obtain the
interference baseband signal.

3. The device according to claim 2, wherein the interference signal reconstruction module comprises a third branch
and a fourth branch; the third branch comprises a delay sub-module and a channel estimation sub-module which
are connected in turn; the fourth branch comprises a coding sub-module and a modulation sub-module which are
connected in turn;
the coding sub-module codes the interference baseband signal to obtain an interference coded signal; the modulation
sub-module modulates the interference coded signal to obtain an interference modulated signal;
the delay sub-module performs second delay processing on a received interference down-converted signal obtained
after processed by the digital down-conversion sub-module to obtain an interference delayed signal; the channel
estimation sub-module performs channel estimation using the interference delayed signal and the interference
modulated signal to obtain an interference estimated signal;
the interference signal reconstruction module further comprises an interference reconstruction filtering sub-module,
a digital up-conversion sub-module and a second frequency-shift sub-module which are connected in turn; the
interference reconstruction filtering sub-module performs interference reconstruction filtering processing on the
received interference estimated signal and interference modulated signal to obtain an interference reconstructed
baseband signal; the digital up-conversion sub-module performs digital up-conversion processing on the interference
reconstructed baseband signal to obtain an interference up-converted signal; the second frequency-shift sub-module
performs second frequency-shift processing on the interference up-converted signal to obtain an interference filtered
signal.

4. The device according to claim 3, wherein the interference reconstruction filtering sub-module comprises a filter
coefficient estimation unit, a filter coefficient adjustment unit, a power estimation unit, a noise estimation unit and a
reconstruction filtering unit;
the filter coefficient estimation unit is configured to estimate a filter coefficient using the pilot information of a received
interference demodulated signal obtained after processed by the demodulation sub-module and the pilot information
of the interference estimated signal, to obtain a filter estimated coefficient;
the power estimation unit is configured to receive the interference estimated signal and to perform power estimation,
so as to obtain the power of the interference estimated signal;
the noise estimation unit is configured to receive all noises during reconstruction filtering process and to perform
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noise coefficient estimation, to obtain a noise estimated coefficient;
the filter coefficient adjustment unit is configured to adjust the filter coefficient using the filter estimated coefficient
and the noise estimated coefficient, to obtain a filter adjusted coefficient; and
the reconstruction filtering unit is configured to perform reconstruction filtering processing using the interference
modulated signal and the filter adjusted coefficient, to obtain an interference reconstructed baseband signal.

5. The device according to any one of claims 1 to 4, wherein the spectral overlapping signal comprises three spectral
overlapping combinations, namely, Global System for Mobile communication & Universal Mobile Telephone System
(GSM & UMTS) overlapping signal, GSM & Code Division Multiple Access (CDMA) overlapping signal and GSM &
Long Term Evolution (LTE) overlapping signal; if the interference filtered signal is one signal in any combination of
the three spectral overlapping combinations, the spread-spectrum filtered signal is the other signal in said any
combination.

6. A spectral interference cancellation method for a dual-mode communication system, comprising:

A. receiving, by a receiver, a spectral overlapping signal in the dual-mode communication system;
B. performing, by the receiver, interference signal baseband demodulation processing on the received spectral
overlapping signal to obtain an interference baseband signal;
C. performing, by the receiver, interference signal reconstruction processing on the interference baseband
signal to reconstruct an interference filtered signal;
D. performing, by the receiver using the interference filtered signal, interference cancellation processing on the
spectral overlapping signal subjected to first delay processing, to obtain a spread-spectrum filtered signal.

7. The method according to claim 6, wherein when performing interference signal baseband demodulation processing
in Step B, the method further comprises: performing, by the receiver, first frequency-shift processing, low-pass
filtering processing, digital down-conversion processing, demodulation processing, data storage and decoding
processing in turn on the received spectral overlapping signal to obtain the interference baseband signal.

8. The method according to claim 7, wherein when performing interference signal reconstruction processing in Step
C, the method further comprises:

C1: performing, by the receiver, coding processing and modulation processing in turn on the interference base-
band signal to obtain an interference modulated signal; meanwhile, further performing second delay processing
on a received interference down-converted signal obtained after processed by the digital down-conversion sub-
module to obtain an interference delayed signal, and performing channel estimation using the interference
delayed signal and the interference modulated signal to obtain an interference estimated signal;
C2: performing, by the receiver, interference reconstruction filtering processing on the received interference
estimated signal and interference modulated signal to obtain an interference reconstructed baseband signal;
C3: performing, by the receiver, digital up-conversion processing and second frequency-shift processing in turn
on the interference reconstructed baseband signal to obtain an interference filtered signal.

9. The method according to claim 7, wherein when performing interference signal reconstruction processing in Step
C, the method further comprises:

C11: performing, by the receiver, demodulation and third delay processing on the interference down-converted
signal obtained after digital down-conversion processing, to obtain an interference demodulated signal and an
interference delayed signal respectively;
C12: modulating, by the receiver, the interference demodulated signal to obtain an interference modulated signal;
C13: estimating, by the receiver, a channel response using the interference modulated signal and the interference
delayed signal to obtain an interference estimated signal;
C14: performing, by the receiver, interference reconstruction filtering processing using the interference modu-
lated signal and the interference estimated signal to obtain an interference reconstructed baseband signal;
C15: performing, by the receiver, digital up-conversion processing and second frequency-shift processing in
turn on the interference reconstructed baseband signal to obtain an interference filtered signal.

10. The method according to any one of claims 8 to 9, wherein when performing interference reconstruction filtering
processing in Step C2, the method further comprises:
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C21: performing, by the receiver, filter coefficient estimation using the pilot information of a received interference
demodulated signal obtained after processed by the demodulation sub-module and the pilot information of the
interference estimated signal, to obtain a filter estimated coefficient;
C22: performing, by the receiver, power estimation on the received interference estimated signal to obtain the
power of the interference estimated signal;
C23: performing, by the receiver, noise coefficient estimation on all noises during reconstruction filtering process
to obtain a noise estimated coefficient;
C24: performing, by the receiver, filter coefficient adjustment using the filter estimated coefficient and the noise
estimated coefficient to obtain a filter adjusted coefficient;
C25: performing, by the receiver, reconstruction filtering processing using the interference modulated signal
and the filter adjusted coefficient to obtain an interference reconstructed baseband signal.

11. A spectral interference cancellation system for a dual-mode communication system, comprising a spectral overlap-
ping signal processing device, a spread-spectrum signal baseband demodulation device, a spread-spectrum signal
base station controller, an interference signal base station controller, and further comprising the spectral interference
cancellation device mentioned in claim 1; wherein
the spectral overlapping signal processing device receives an original spectral overlapping signal, and performs
radio frequency and intermediate frequency processing to obtain a spectral overlapping signal; the spectral inter-
ference cancellation device receives the spectral overlapping signal and performs interference cancellation process-
ing, and sends an obtained interference baseband signal to the interference signal base station controller, sends
an obtained spread-spectrum filtered signal to the spread-spectrum signal baseband demodulation device; the
spread-spectrum signal baseband demodulation device performs baseband demodulation on the spread-spectrum
filtered signal and sends a spread-spectrum baseband demodulated signal obtained after processing to the spread-
spectrum signal base station controller.
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